To examine seasonal changes in mesozooplankton community, analyses were made on the swimmer 16
INTRODUCTION
in many small oil droplets, and the low transparency of the prosome prevents observation of their 120 gonad. 121 The flux (F, ind. m −2 day −1 ) of zooplankton swimmers was calculated from the following 122 equation:
where N is the number of individuals (ind.), 0.5 is the mouth area (m 2 ) of the sediment trap, and d is and September 2011. Temperature at sediment trap ranged from −1.6 to −0.6°C (Fig. 2b ). Rapid 144 decreases in temperature were paralleled with the deepening changes in the moored trap depth ( Fig   145   2a , b). The five days mean of current velocity simulated by ocean circulation model showed slow 146 subsurface current (<11.3 cm s −1 at 45 m and <2.7 cm s −1 at 188 m water depths) at St. NAPt (Fig.   147 2c). From two times CTD casts at the station, four water masses were identified at 0−500 m water 
151
Sea ice around the sediment-trap site showed clear seasonal changes, with a decrease from 152 early July, complete melting (sea ice concentration: 0%) in September, a rapid increase during 153 October, and 100% coverage during November to June (Fig. 3a ). The total mass flux (<1 mm size 154 range) ranged 19.3−215.9 mg DM m −2 day −1 and peaked during November−December (Fig. 3a ).
155
High chl. a was observed during August−September ( Fig. 3a by C6F (Fig. 5a ). The population structure of M. longa and P. glacialis showed seasonal change; 178 both were dominated by C6F from January to May, and early copepodid stages (C1−C4) occurred 179 during June−October (Fig. 5b, c) . Heterorhabdus norvegicus showed a different seasonal pattern; March−October, and C1 and C2 stages occurred in June−July (Fig. 5d ).
182
Lipid accumulation in C6Fs of the dominant copepods (excluding H. norvegicus) also 183 showed species-specific seasonal patterns. Most C. hyperboreus contained more lipids (stage III) 184 during December−January (83%) than during February−October (56%) ( Fig. 6a ). For M. longa, 185 stage III individuals dominated during October−December, their composition gradually decreased 186 during March to June, and all specimens had no oil sacs in July (Fig. 6b ). The lipid accumulation 187 of P. glacialis showed fluctuated seasonal change ( Fig. 6c ).
188
Gonad maturation of C6Fs of the dominant copepods (excluding H. norvegicus) showed 189 more distinct seasonality. For C. hyperboreus, mature individuals were observed only during 190 February−April (Fig. 6d ). Mature M. longa were seen during March−July, note that in September 191 was based on only one specimen ( Fig. 6e) , with the lipid accumulation decreased ( Fig. 6b ). Most 192 P. glacialis (47%) matured during August−January (Fig. 6f ), when egg carrying P. glacialis C6Fs 193 were also seen.
Pacific copepods 195
The Pacific copepod Neocalanus cristatus occurred (0−0.92 ind. m −2 day −1 ) throughout the year, 196 and was higher during August−September when the sea ice was reduced ( Fig. 7 ). All N. cristatus 197 were stage C5, and lipid accumulation varied. 199 Trap collection efficiency 200 In general, underestimate bias in sinking particle flux is concerned due to low trap collection 201 efficiency under flowing water condition especially shallower than 1,000 m (Buesseler et al., 2007) . September 2011 ( Fig. 2a ). Temporal changes in temperature also confirmed these changes ( Fig.   210 2b). The tilt of sediment trap was estimated within 15° in the deepening events. Except for these 211 periods, mooring depth of sediment trap was kept 180−190 m. Since the PWW were occurred 212 between 100−250 m ( Fig. 2d, e ), there expected little changes in water masses at the trap depth.
198

DISCUSSION
213
Although the deployment depth of sediment trap was not completely constant throughout the 214 studied period, the seasonality of total mass fluxes at 184 m trap and at 1,300 m trap (Onodera et al., 215 pers. comm.) was well paralleled (r 2 = 0.621, p<0.0001). These results suggest that the influence 216 of the trapping efficiency bias is usually insignificant for the studied sediment trap samples.
217
Seasonal changes in swimmer community 218 Previously reported zooplankton swimmer communities collected by sediment trap in the Arctic Ocean are summarized in Table 1 . Throughout the studies, copepods are the most dominant taxa, 220 followed by amphipods or pteropods similar with this study. Within the copepods, C. 221 finmarchicus is reported to be dominated for the shallower trap (ca. 100 m) in the Norwegian fjord 222 faced to the North Atlantic Ocean (Willis et al., 2006 (Willis et al., , 2008 . While in the deep-layer (500 m) of early copepodid stages (Fig. 5d ). Table   1 . 
Comparison
Flux
C. hyperboreus M. longa P. glacialis H. norvegicus Other copepods Amphipods Other zooplankton
NAP10t 200m trap swimmer
Group average S1 S2 S26 S21 S22 S23 S24 S25 S14 S9 S10 S15 S18 S16 S17 S19 S20 S13 S11 S12 S5 S6 S7 S8 S3 S4 
